Following surgery, patients may experience cognitive decline, which can seriously reduce quality of life. This postoperative cognitive dysfunction (POCD) is mainly seen in the elderly and is thought to be mediated by surgery-induced inflammatory reactions. Clinical studies tend to define POCD as a persisting, generalised decline in cognition, without specifying which cognitive functions are impaired. Pre-clinical research mainly describes early hippocampal dysfunction as a consequence of surgery-induced neuroinflammation. These different approaches to study POCD impede translation between clinical and preclinical research outcomes and may hamper the development of appropriate interventions.
a b s t r a c t
Following surgery, patients may experience cognitive decline, which can seriously reduce quality of life. This postoperative cognitive dysfunction (POCD) is mainly seen in the elderly and is thought to be mediated by surgery-induced inflammatory reactions. Clinical studies tend to define POCD as a persisting, generalised decline in cognition, without specifying which cognitive functions are impaired. Pre-clinical research mainly describes early hippocampal dysfunction as a consequence of surgery-induced neuroinflammation. These different approaches to study POCD impede translation between clinical and preclinical research outcomes and may hamper the development of appropriate interventions.
This article analyses which cognitive domains deteriorate after surgery and which brain areas might be involved. The most important outcomes are: (1) POCD encompasses a wide range of cognitive impairments; (2) POCD affects larger areas of the brain; and (3) individual variation in the vulnerability of neuronal networks to neuroinflammatory mechanisms may determine if and how POCD manifests itself.
We argue that, for pre-clinical and clinical research of POCD to advance, the effects of surgery on various cognitive functions and brain areas should be studied. Moreover, in addition to general characteristics, research should take inter-relationships between cognitive complaints and physical and mental characteristics into account.
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Introduction
Old age comes with infirmities, many of which can be successfully treated with surgery. Unfortunately, persistent cognitive impairments can develop as a side-effect of these surgical procedures, a phenomenon that is predominantly seen in the elderly (Krenk et al., 2010; Rasmussen, 2006) . This complication has been termed 'postoperative cognitive dysfunction' (POCD). Surgery-induced cognitive decline leads to an increased risk of disability and mortality (Price et al., 2008; Steinmetz et al., 2009) . As a consequence, patients can lose their employment or independence, which seriously reduces their quality of life (Dijkstra and Jolles, 2002; Monk et al., 2008; Price et al., 2008; Steinmetz et al., 2009) . In view of the growing number of elderly, POCD constitutes not only a burden at the individual level, but also for society as a whole (United Nations, 2010).
There is currently no adequate treatment for POCD. Several animal models have been developed to study the underlying mechanisms and to find potential targets to treat or prevent cognitive impairments after surgery. However, it can be questioned whether the outcomes of these pre-clinical studies can be translated into clinical practise. In this review article, a critical comparison is made between the current clinical and pre-clinical views on POCD to indicate the translational gaps between these research fields. Based on an analysis of the cognitive domains and brain areas involved in this condition, suggestions are made to improve research on POCD.
Definition
In clinical studies of cognitive changes after surgery a distinction is made between delirium and POCD. Delirium is characterised as an acute and transient disturbance of mental functions that may be accompanied by changes in awareness (Funder et al., 2010; Krenk et al., 2010) . POCD encompasses more subtle cognitive changes that are long lasting (Krenk et al., 2010) . A second distinction that has been made is the occurrence of cognitive impairments
